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Abstract

The zirconium-doped lanthanum oxide nanocrystallites were prepared by
a sol-gel method. In this work, the specified amounts of lanthanum nitrate
hexahydrate, zirconium propoxide, acetic acid and 2-methoxy ethanol
were dissolved and the obtained nanocrystallites were characterized by
X-Ray Diffraction (XRD), Transmission Electron Microscopy (TEM),
Atomic Force Microscopy (AFM) and Scanning Electron Microscopy
(SEM) techniques. For measuring dielectric constant and electrical
properties, tablets of zirconium-doped lanthanum oxide nanocrystallites
were made and to study the optical properties of UV-Vis spectra were
used. An optical band-gap of 3.92 eV has been measured from the
transmittance spectroscopy experiments when the quantity of Zr in the
oxide nanocrystallites has been 50% with annealing temperature 700 °C.
The obtained size of nanoparticles by using X-powder is about 30 nm.
Investigation was revealed that with doped zirconium occurs a surface
structure homogeneous that leading to reducing leakage current.
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1. Metal Oxide Semiconductor Field Effect Transistor
2. Effective Oxide Thickness
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1. Poole-Frenkel emission model
2. Richardson constant
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1. Complimentary Metal-Oxide-Semiconductor
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1. Debye-Scherrer formula
2. Full Width at Half Maximum
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1. Tetragonal
2. Monoclinic



¥Y 1 () Ll olEiils (g0, S5 Alono

q¥
agn i F———4600.nm
0000x SE™ 120 S8

% BocV. ‘Spot Magn  Det WD'!".—’_“‘{ 2 um
TROKVERR 7500  SE LESE

Poos 23 b oud G235 OY deus T Sl &5 35b0i 3 SEM gl 0 Ui
OUD Fww diged ()
S (Pl arya Ve Gl 53 oud 0318 Ly b diges ()

4 300 Lgbsjsd@lommdﬁf&)kd‘;(g_jdl)dg.ida.ﬂéjj
Sl ar Ve glos 55 .((0) JK&) 35d oo 2t 5lhe 4 S 5k 1515 sl
ks O (N0 S s 4 5 b i g gm 0y> Doglize (sl ST 4 LaeSTy ol 51 8

.Ml{u@&z}ogﬁ-)léﬁfk)@Qxlj:@:)ls‘gjzgfd)jl“;hdb



S8 (65 oS plsie 4 (S GlaS olie sloanST ol owy [ YV

Topography - Scan forward

Mean fit 109nm

Parabola fit 108nm

Topography range

Opm X* 3pm

boud 395 OY oSl Sy 9ligib 3IAFM o ¥ 9 polai (1 ICH
Bl Sl aia Ve Sk 40 pases )

$Les 53 psisS 15 Lotd Gy OBY S| slacS 5k st 50 AFM s § IS
Ql_.i.sdg_.ia\_{}l;gm.M:wQLiJ|)q_h$uL5LACLASJ\Q¢:|;L55L~@):VH
Wl 0308 BLS1 35 S5k iy 5 ol a5 LB Ll o JI glalias 5 Aas 0
OLE 1y o sS 15 Lol Gay 3 OBY 48T (slaeS 55k 56 SITEM i v IS



YY1 () Loyl olRails (60,0l oS 5b Al

T05 5 45b Jrals O 50T Sl Los 31 L &7 ol Iy 55 IS () 31 e oo

Gl ol 33l @ 5y 55 b OT 5liad imman 5598 oo 2iw S 5b gU

L8585 pi kol 85y OWY s S & Haligil JITEM g a8 ¥ <O

b jloslizel L p g S 5 Lodd oy OBY ST glaesST )5k U (Sl ol s
s o558 25 L edd o5 O Y ST glaST b st T o Sty UV-ViS
SLE Las (il L das e 0L 4T (A JSK8) ol S 05 S WAY s SE

sl 4Bl 2alST 65

6.00E+012 -

Direct energy gap *
700 °C; Eg = 3.92 eV
5.00E+012 |-
. 4.00E+012 [
3
Ef 3.00E+012 |-
2
s
2.00E+012 |
1.00E+012 |-
0.00E+000 |
" 1 1 L 1 " 1
36 37 338 3.9 4.0 4.1 42

ho(ev)

roinn (53 1 B duolnn (515 SSg0d A IS



SoSI g oS plgie 4 (SB ol polie sloaS ol ) [ VF

oy g 4 45 (il 0l o3l 'S4l U se 3 5l (65 O 03,57 Cos 4 5l

Dbt S )
(ahv) :c(hv—Eg) (f)

jwléjj_ﬂ;}\_ng)C,{UCcd:g}dj}&jjlthgblq-gﬁ.féaﬁ)T).\s\f

a =2.303><é )
d

sl gl (bl edeT S 4 gaeS 5k gU Cdr A 5 oS, 5h 5U kid «
Lo 255 O Y STl glaeS 53k U 51 (o 3 ( (S S ol oy 2 81
@l,p,udnfojmng.g}GPSo&wwmm\\{.uuuw;ﬂ;
el S a0 0T &K Slgs &b 5

dxC
B Ag,
6»;).1_?80jupjjck_wchMA@,’L;g.:;)l;Ccup}uwdoT,;&
5L g e i aS gad 55 (gl o &S0 Sl Sl ldis \ Jd .l S S ST

s e Ol J\Jf olr 453000 (Glad 3 el esls Loy

K *)

O T b polie ) Jouo

Sample k
As-prepared oY
6:+°C ¥/

1. Tauc



\"é / (w) ‘).h].” olKisls 6‘))'.‘)[5 s_iJ)-.B 5.1.7;0

S5 x4
G207 LY AT 35 5 (5 et 0L 51 6 S sl s shte )
LS 1y emlin p Bl il 5o YU S Sliss b bS5 Lok
AEL ) g 153 ko
Loodd oy 5 0¥ AT slacS od 5U aS das o 0L XRD ol Y
31,8 Sl as 3 bee 5¥e los 53 ol &St I3 o 53 58S 05
aS Wb o ol 53l ST sl U o3Il Cde glas il I L 5 A oy gal
5 AN e Sy S 4y by jo sla s s 5115 (S35 0l 015 o0
23S edalis
Olpe 4 Aol 5 on A8 8 (ol b oI 2 2l a3 bl
358 O guimn 0T 53 Cudale Solalad A 5 53 S e S
ﬁlplﬁo4_3CL.»Q:,“J‘LAJ‘:}LN}JUoj\x\%ﬂlfl{:&)}l{db; Ay
S il sk sl SU S S sl 5T Sl SU s bl
ol i byl U o511 487 Sl Al s G YU 655k sles
S AN LoDl 310155 oo el Comliws (2131 L 2SS Slgs b ¥
S Eelss asa S 8 e sl 8 s Gladls
358 oo ol 5358 oo TS 0553 (S S Ole DU g o8 5 O
Al SalS 50 285 0L Sl Gledas Cand
s e el |y ladls 5 e Ole 510k o s oIl ials iladls 50 D
- bS5 Gsed Y 53 a8 e i 3l 015 e ol EaST L Sl uY 8
Si0; sl 0¥ S5 pde ol Ll 5 oo 5187 (0l 455 8 (8 sl 0355

.J).w



& .0

[1] T Bieniek, A Wojtkiewicz, L Lukasiak, R B Beck, Biochem. Soc.
Trans., 29 (2001) 702.

[2] P Morgen, A Bahari, U Robenhagen, J Anderson, K Pedersen, M
G Rao, Z S Li, J. Vac. Technol., A 23 (2005) 201.

[3] A Bahari, P Morgen, Z S Li, Surf. Sci., 602 (2008) 2315.

[4] A Bahari, P Morgen, K Pedersen, Z S Li, J. Phys. Conf., 86 (2007)
012019.

[5] P R Giri, Int. J. Theor. Phys., 47 (2008) 1776.

[6] J Appenzeller, E Joselevich, W Hoenlein, Wiley-VCH, Weinheim,
2003.

[7] D K Schroder, John Wiley & Sons, 2006.

[8] B E Park, K Takahashi, H Ishiwara, J. Korean Phys. Soc., 46
(2005) 346.

[9] H D Xiong, D Heh, M Gurfinkel, Q Li, Y Shapira, C Richter, G
Bersuker, R Choi, J S Suehle, Microelectronic Engineering, 84 (2007)
2230-2234.

[10] G D Wilka, R M Wallaceb, ] M Anthony, J. Appl. Phys., 89
(2001) 5243-5275.

[11] D Spassov, E Atanassova, G Beshkov, Microelectronics Journal,
31 (2000) 653-661.

[12] K L Chopra, Mc Graw-Hill, New York, (1969) 506.

[13] S H Jeonga, I S Baea, Y S Shina, S B Leea, H T Kwakb, J H
Booa, Thin Solid Films, 475 (2005) 354— 358.

[14] H Shimizu, K Asayama, N Kawai, T Nishide, Jpn. J. Appl. Phys.,
43 (2004) 6992-6993.



YV (o) 1ol olftsls (68,5 S0 5 e

[15] C Zhao, T Witters, B Brijs, H Bender, O Richard, M Caymax, T
Heeg, J Schubert, V Afanas’ev, A Stesmans, D G Schlom, Appl.
Phys. Lett., 86 (2005) 132903.

[16] X Yu, C Zhu, M F Li, A Chin, A Y W D Du Wang, D L Kwong,
Appl. Phys. Lett., 85 (2004) 2893-2895.

[17] Y Yamamoto, K Kita, K Kyuno, A Toriumi, Appl. Phys. Lett, 89
(2006) 032903-3.



	abs2
	2



